Anaesthesia and Intensive Care. Va!. /6. No. 1, February, /988 METHODS The Princess Alexandra Hospital is an li~O-bed university-affiliated hospitaL All forms of adult surgery, except obstetric and cardiac surgery, are performed. It is also a major referral centre for road trauma; an average of 590 road trauma cases are dealt with per year.
Computerised records have been maintained since 1983. These are stored on the hospital computer and the Computer Department produces a quarterly report. These data were used to provide the analysis presented here. For every anaesthetic performed at the hospital, the anaesthetist completes a record form documenting the ASA status of the patient, the duration of surgery, the premedication given, and the anaesthetic agents and equipment used, Intraoperative complications and special patient categories such as road trauma, hypotensive anaesthesia, carotid endarterectomy surgery, abdominal aortic surgery, and recent myocardial infarction are also noted. Each anaesthetic form was checked for completeness and accuracy by the same member of our department. Only details of monitoring involving equipment are presented here, Cardiac arrests were also studied; a cardiac arrest was defined as cessation of the circulation requiring external cardiac massage. The anaesthetic record, progress notes, and pathology results of these patients were examined in detail; details of the monitoring involving equipment only in these patients is presented here.
RESULTS
A total of 34,915 anaesthetics were administered at the Princess Alexandra Hospital during 1984, 1985 and 1986. The principal sites were the operating theatre complex, the radiology department and the electro-convulsive therapy (ECT) suite within the psychiatry department.
The ASA grades of the study population are shown in Figure I . The use of electrocardiographic (ECG), central venous pressure (CVP), intraarterial pressure (lAP), urine volume, capnographic and temperature monitoring during the three-year study period is summarised in Figure  2 . Neuromuscular junction monitoring was used in 4-5% of patients during each year and Swan-Ganz catheter monitoring in 0.3 to 0.4% of patients; there were no discernible trends for these over the threeyear period. Ventilator disconnect alarms were used in all patients receiving mechanical ventilation of the lungs. Thirty-four intraoperative cardiac arrests were reported, of which fourteen were successfully resuscitated. None of the cardiac arrests was related to a disconnection, oesophageal intubation, inadequate ventilation or anaphylactic reaction. No patient was classified at ASA I and only one patient was classified as ASA H. This patient arrested during insertion of cement for an orthopaedic prosthesis. Four patients were classified as ASA III and 29 patients were classified as ASA IV and V. Severe trauma and leaking abdominal aneurysms accounted for 23 of the arrests.
DISCUSSION
The 'daily practice' at the Princess Alexandra Hospital with respect to equipment-based monitoring was presented at the symposium on 'Monitoring and Patient Safety' in Adelaide in 1987 as part of the debate on minimum monitoring standards. It became apparent early in this debate that there were major regional differences in monitoring practice in Australia.
ASA status
The study was conducted over a three-year period; although the total number of cases in each year remained virtually unchanged, there was a decline in the proportion of ASA I patients from 42% to 36%, and a corresponding increase in ASA III patients from 17% to 25%. This pattern is 4 The change could reflect a change in preoperative assessment, or alternatively a trend towards anaesthesia for more seriously ill patients. 5 
ECG monitoring
Over the three-year period, an average of 87% of all patients undergoing anaesthesia had ECG monitoring; ECT and radiological cases accounted for the majority that did not. Of cases done in the operating theatre, 97% had ECG monitoring; the 3% that did not were mainly having reduction or fixation of fractures. This level of ECG monitoring in theatre is similar to that found by Cohen et al. in the 1979-1983 period 3 but is considerably higher than that described by Lunn et at. in the 1972-1977 period. 4 Thus, although ECG monitoring is not mandatory in Australia, most cases undergoing anaesthesia did have ECG monitoring in this study. During discussion it was revealed that in some public hospitals and private practices in Australia ECG monitoring is carried out as a routine on the vast majority of patients, whereas in others it is reserved for patients in whom there was thought to be a specific indication.
Pulse monitoring
At the Princess Alexandra Hospital, and in most Queensland public hospitals at the time of the study, pulse monitoring by tissue plethysmography was rarely practised, whereas its use was almost universal in Victoria and in certain hospitals in other states.
CVP, lAP and urine volume monitoring
CVP was measured in 3.5% of all cases over the study period, compared with 2.6% in the Canadian study; no major trend was apparent over the threeyear period. An increase in lAP monitoring was noted overthe study period from 1.6% to 2.4% of all patients. Major vascular surgery and intracranial surgery accounted for 80% of these patients. Overall, there was a slight increase in urine volume monitoring over the study period (from 7% to 9% of all patients, and from 77% to 87% in the aortic aneurysm group). In discussion it was again revealed that there were wide regional variations in practice. These will be discussed further below, particularly with respect to abdominal aortic aneurysm surgery.
Capnographic monitoring
The sudden increase in the use of capnography from 2% in 1984 to 6% in 1985 coincided with the purchase of a second capnograph. The two machines available at Princess Alexandra Hospital were in use most of the time they were available by the end of 1986. Representatives from other institutions all reported heavy use of available carbon dioxide monitors. There was agreement that capnography greatly enhanced patient safety and the quality of anaesthesia, and represented the only certain method which could always be applied to confirm placement of an endotracheal tube in the trachea. However, whereas several large hospitals in Australia had capnographs available for over half the anaesthetising locations, others did not have a single machine. In the Netherlands, the availability of a capnograph for every anaesthetising location has been mandatory for over a decade. It was agreed that the purchase of at least one capnograph for each two anaesthetising locations be strongly recommended (see Lawrence in this issue).
Temperature monitoring
Temperature monitoring was used in about 4% of all patients and in just under half of the aortic aneurysm patients. There was no discernible trend with time. The relatively low rate of use in the abdominal aortic surgery group reflects the fairly short operating times for this group at the Princess Alexandra Hospital (average less than three hours).
Hypotensive anaesthesia group
Although all patients undergoing deliberate hypotensive anaesthesia had ECG monitoring in 1985 and 1986, the use ofCVP and lAP monitoring was low in this group. CVP and lAP monitoring was rarely carried out in patients undergoing moderate hypotensive anaesthesia for ear, nose and throat and plastic surgical procedures, but was routine when used in association with neurosurgery. Again, it was revealed that practice varies widely in Australia, with some institutions always using lAP monitoring if hypotension was deliberately induced.
Abdominal aortic surgery group
Although there were slight overall trends in this group for the increased use of all the forms of monitoring studied, it emerged in discussion that the use of lAP, CVP and urine volume monitoring in this group was lower than that at many other institutions in Australia. However, it became apparent that there are substantial differences in patient selection and surgical practice between institutions. At the Princess Alexandra Hospital just over 50% of the elective aortic surgery patients studied had no blood transfused at all, and only one patient required haemodialysis postoperatively. At another institution for which reliable figures were available blood losses were far greater and between 3% and 5% of the patients undergoing elective abdominal aortic surgery required postoperative haemodialysis over the study period. At this institution CVP, lAP, urine volume and Swan-Ganz catheter monitoring had been routine for some time before the study period in response to a postoperative renal failure rate which had previously been as high as 8%.
Cardiac arrest group
All patients who suffered a cardiac arrest had ECG monitoring at the time. A slight trend towards the increased use of both lAP and CVP monitoring was evident in this group, suggesting that potential haemodynamic instability may have been increasingly recognised in this group over the study period. There appear to have been only two other recent major studies of intraoperative cardiac arrests,6.7 neither of which analysed the monitors in use before the arrest. Documentation ofthe details of the role played by monitors prior to and after a cardiac arrest would seem to be a worthwhile way of assessing the relative value of different monitoring devices in the diagnosis and management of cardiac arrests.
The main point to emerge from the discussion was the great variation in both surgical and anaesthetic practice across Australia. For example, between 1984 and 1986 some hospitals had no oxygen analysers but always used disconnect alarms, some had oxygen analysers but no disconnect alarms, some had both, and some had neither. This variability reflects the difficulties facing anaesthetists in deciding what monitors are needed.
It was recognised that the study would have been enhanced if all clinical as well as equipment-based monitoring had been documented in detail. Also, it was recognised that it would have been useful if the frequency with which the use of different monitors had led to the detection of problems had been documented. These and other points are being addressed in a multi-centre anaesthesia incident reporting study, plans for which are discussed in the last article in this issue.
Monitoring in Private Anaesthetic Practice
A. V. DREOSTI Key Words: ANAESTHESIA: monitoring, private practice, equipment, recovery ward Two aspects of monitoring patients during anaesthesia in private hospitals will be addressed.
The first is what monitoring may be considered necessary, and the second relates to the provision and maintenance of adequate equipment for monitoring. The views expressed are based on experience in the private (and public) hospitals of Adelaide during the past two decades. Although the discussion relates particularly to South Australia, the overall problems and recommendations are of general relevance to the Australasian region.
There are about 120 hospitals in South Australia of which about 75 are country hospitals and 30 are metropolitan private hospitals. Of the country hospitals only three have over 100 beds. The country hospitals are recognised government hospitals in which some private work is done. Of the private hospitals six have between 100 and 200 beds. The total number of metropolitan beds is 5,600 and of these 3,100 are in major teaching hospitals and 1,880 are in private hospitals. As 74% of private hospital admissions are surgical, it means that nearly half the metropolitan surgical beds are in private hospitals.
It should be obvious that monitoring requirements in private anaesthetic practice are the
